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In addition, from (6) and (9), since we get Observing the same structure of the above equations, we see that Z-and -Z-are also regarded as the branches the algebraic function Z defined by aY~ZQ2-(-a+1+ZQYQ)Z~-ZQ=0.
As the branches of the algebraic function, we can show that Z+ and Z-are analytic in C+. Remark 2: Notice that the termination considered in Theorem 5 is realized by the positive real functions Z+ and Z-. As described in 8) for the cascade connected damped mass-spring systems case, by defining the inputs and the outputs of the network and regarding the terminations as a controller, we may construct the condition for the internal stability based on the Nyquist criterion. On the other hand, although the termination of the right end by -Z-n or the termination of the left end by -Z+0 realizes L=0 or R=0, these terminations may violate the stability of the network.
The next theorem gives some physical insight of the impedance matching, i.e., the ladder structure of the characteristic impedances.
Theorem 6. Consider the recurrent formula (1):
Proof: See Appendix B. Remark 3: From (i) of Theorem 6, termination of the right port of A by the impedance Z+ make the impedance of the left port Z+-1 (Fig. 2 (i-1) ). On the other hand, Z+ can be regarded as the impedance of the left port of A-terminated by Z+-1 (Fig. 2 (i-2) ). Similarly, from (ii), termination of the left port of A by the impedance Z--1 make the impedance of the right port Z- (Fig. 2 (ii-1) ). On the other hand, Z--1 can be regarded as the impedance of the right port of A-1 terminated by the impedance Z- (Fig. 2 (ii-2) ). Consequently, using the results repeatedly, we see that termination of the right end of the network by Z+n make the impedance of the left port of A be Z+-1. Similarly, termination of the left end of the network by Z-0 make the impedance of the right port of A be Z-. From this observation, elimination of An electric circuit analogy for the mechanical system by using mobility analogy 12) (velocity-voltage and forcecurrent correspondence) is shown in Fig. 4 . Circuit el- 
Conclusion
In this paper, we extended our previous results for the damped mass-spring systems to the ladder electric networks, whose circuit elements are linear, time invariant, finite and passive. We first clarified a class of the networks that satisfies the three conditions for the propagation constants. For the class of the ladder networks, we next investigated analyticity of the secondary constants and positive real property of the characteristic impedances. Properties of the impedance matching were also investigated. A numerical example for a mechanical system showed effectiveness of the impedance matching for vibration control. 
